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Once Upon a Time, we Communicated with Paper…

Mail order catalogs Maps Phone booksEncyclopedia

Who still remembers?
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… until Digital Transformation (Digitalization)!

The World of Publishing & Communication

has Profundely Changed!
 New means adapted to the new possibilities, e.g., platforms

 Completely new business models

 More focus on data, interlinking, services, and search

 Integration, crowdsourcing, and data curation are important



Promotion of Open Science in Requirements Engineering – Leveraging the Open Research Knowledge Graph for FAIR Scientific Information

What has happened in academia in terms of 

scholarly publishing & communication?
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Let’s Take a Look
17th century 19th century 20th century 21st century

Scholarly publishing & communication has not changed (much)!
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Rethink How Scientific Knowledge is Communicated

“The lightbulb was not invented by 
improving the candle.”

Oren Harari

Digitalization is more than just Digitization!

Current and future scientific challenges can not be 
tackled with an outdated communication system.

_________________________

Digitalize Knowledge, 
Not Documents!
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Example: Requirements Engineering and Empirical Research
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Example: Requirements Engineering and Empirical Research

How has the proportion of empirical studies in RE 

evolved? 

How has the proportion of case studies and 

action research used as empirical methods in RE 

evolved? 

How has the provision of data (materials used, 

raw data collected, and study results identified) in 

RE evolved?
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How do We Answer These Questions so far?

Over 7 million publications per year[4]

with an increasing (exponential) tendency.
[4] Fire and Guestrin: Over-Optimization of Academic Publishing Metrics: Observing Goodhart’s Law in Action. GigaScience Vol. 8, No. 6., DOI: 10.1093/gigascience/giz053, 2019.

(S)LRs and SMSs for a comprehensive, up-to-date, 

and long-term available overview.

https://doi.org/10.1093/gigascience/giz053
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Wouldn’t it be Great if we Could Ask the Computer?

How can we achieve 
this goal?

How has the 

proportion of empirical 

studies in RE evolved 

over time? 
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Open Research Knowledge Graph (ORKG)

The ORKG revolutionizes

how scientific knowledge 

is communicated and 

processed, making it 

actionable for machines

and researchers to 

navigate, compare, and 

review vast amounts of 

information efficiently.
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Research Knowledge Graphs (RKGs) are a technology for organizing scientific (meta-)data in a

• Flexible, fine-grained, and semantic representation

• That is understandable and processable by humans and machines

Research Knowledge Graphs
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Research Knowledge Graphs (RKGs) are a technology for organizing scientific (meta-)data in a

• Flexible, fine-grained, and semantic representation

• That is understandable and processable by humans and machines

Research Knowledge Graphs

The ORKG is a ready-to-use and sustainably operated infrastructure with services

that uses a cross-discipline RKG for the long-term and openly available

organization of scientific (meta-)data according to the FAIR data principles.

[5] Karras et al.: Divide and Conquer the EmpiRE: A Community-Maintainable Knowledge Graph of Empirical Research in Requirements Engineering. 2023 ACM/IEEE 

International Symposium on Empirical Software Engineering and Measurement (ESEM), DOI: 10.1109/ESEM56168.2023.10304795, 2023.

https://doi.org/10.1109/ESEM56168.2023.10304795
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ORKG Objectives

Provide long-term 

available and up-to-date 

overviews

Foster collaboration

Focus on scientific 

content rather than 

pure metadata

Tackle interdisciplinary 

challenges

Make research FAIR
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Structured Representation of Scientific Knowledge
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Behind the Scenes
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Using FAIR Scientific Knowledge 

Natural 

language

question

Answer

How has the provision of data (materials used, raw data collected, 

and study results identified) in RE evolved?



Promotion of Open Science in Requirements Engineering – Leveraging the Open Research Knowledge Graph for FAIR Scientific Information

ORKG Comparisons

Acknowledgement

of creators

DOI

Visualizations

Interactive filtering
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ORKG Comparisons are Citable
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So far so Good, but…
…what can we do with machine-actionable

scientific knowledge?

Anything we want!

1. Papers, comparisons, and visualizations in the ORKG are openly available 
for (re-)use and extension to anyone.

2. The ORKG provides several interfaces for processing the data, e.g., to 
develop novel search, retrieval, mining, and assistance applications.

{ REST : API }
RDF
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(Re-)use and Extension of Scientific Knowledge 

How has the provision of data (materials used, raw data 

collected, and study results identified) in RE evolved?[5, 6, 7]

(Based on 680 papers in the ORKG)

[5] Karras et al.: Divide and Conquer the EmpiRE: A Community-Maintainable Knowledge Graph of Empirical Research in Requirements Engineering. 2023 ACM/IEEE 

International Symposium on Empirical Software Engineering and Measurement (ESEM), DOI: 10.1109/ESEM56168.2023.10304795, 2023.

[6] Project on GitHub: https://github.com/okarras/EmpiRE-Analysis

[7] Interactive Jupyter notebook: https://mybinder.org/v2/gh/okarras/EmpiRE-Analysis/HEAD?labpath=%2Fempire-analysis.ipynb

Published in our 

ESEM 2023 paper

New data after 

publication

https://doi.org/10.1109/ESEM56168.2023.10304795
https://github.com/okarras/EmpiRE-Analysis
https://mybinder.org/v2/gh/okarras/EmpiRE-Analysis/HEAD?labpath=%2Fempire-analysis.ipynb
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 Open groups maintain 
topics in the ORKG

 Central access point for 
the community to all 
curated contents

ORKG Observatory
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Who organizes this scientific knowledge in 

the ORKG?
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The heart of the ORKG is its CROWD:

Researchers from any discipline!

Who Organizes this Scientific Knowledge in the ORKG?
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1. While writing a paper:
• SciKGTeX: LaTeX package for FAIR annotations in a paper 

(embedded in the PDF) that can be imported into ORKG

• https://github.com/Christof93/SciKGTeX

2. While developing an analysis:
• Python package (& R package in development) for FAIR 

annotations in analysis scripts that can be imported into the ORKG

• https://pypi.org/project/orkg/

3. At any time:
• Manually using the ORKG Frontend to describe papers

• (Semi-)automatically using the ORKG REST API

How can We Contribute to the ORKG?

{ REST : API }

https://github.com/Christof93/SciKGTeX
https://pypi.org/project/orkg/
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1. While writing a paper:
• SciKGTeX: LaTeX package for FAIR annotations in a paper 

(embedded in the PDF) that can be imported into ORKG

• https://github.com/Christof93/SciKGTeX

2. While developing an analysis:
• Python package (& R package in development) for FAIR 

annotations in analysis scripts that can be imported into the ORKG

• https://pypi.org/project/orkg/

3. At any time:
• Manually using the ORKG Frontend to describe papers

• (Semi-)automatically using the ORKG REST API

What We Will Learn to Contribute to the ORKG

{ REST : API }

https://github.com/Christof93/SciKGTeX
https://pypi.org/project/orkg/
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https://orkg.org

Conclusion

Let’s bring scholarly communication and open science in

Requirements Engineering to the 21st century!

https://orkg.org/
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Open Access ORKG Book

• Celebrating the 5th anniversary of ORKG

• A practical guide for new and advanced users

• ORKG’s terms and concepts

• ORKG’s approach

• ORKG’s technology

• ORKG’s success stories

https://cuvillier.de/de/shop/publications/9037-
open-research-knowledge-graph

Further Reading

https://cuvillier.de/de/shop/publications/9037-open-research-knowledge-graph

